Based on the cDNA sequence encoding taxane 2α-O-benzoyltransferase (TBT) from Taxus yunnanensis (Gen-Bank Accession No.: AY970522), genomic sequences of TBTs from T. yunnanensis (TyTBT ) and T. cuspidata (TcuTBT ) were cloned for the first time. They both contain only one intron. The finding that the introns of TyTBT and TcuTBT are more diverse than their exons implies that the gene diversity is more within introns than within exons, which may be important for keeping the functions of the genes.
Taxol (generic name paclitaxel), a diterpenoid alkaloid produced by yew (Taxus) species (Baloglu & Kingston, 1999) , is one of the most efficient anticancer drugs approved by FDA (Food and Drug Administration) (Kohler & Goldspiel, 1994) . However, its content in yew trees is very low, with approximately 0.01% in Pacific yew bark, which limits its universal usage (Croom, 1995) . Extensive studies have been carried out to try to improve the taxol content, such as organic synthesis, tissue and cell culture, genetic transformation of Taxus species, etc. (Han et al., 1994; Holton et al., 1995; Furmanowa & Syklowska-Baranek, 2000; Shin et al., 2000; Yukimune et al., 2000; Jennewein & Croteau, 2001; Walker & Croteau, 2001; Yuan et al., 2002) , among which transgenic technology is considered as one of the most potentially efficient methods for improving taxol production. However, this relies on the detailed understanding of the biosynthetic pathway of taxol and the availability of genes involved in the pathway.
Being a key enzyme of acetyl transferases in taxol biosynthetic pathway, taxane 2α-O-benzoyltransferase (TBT)-encoding gene was firstly cloned from Taxus cuspidata (Walker & Croteau, 2000) , then from T. x media (GenBank Accession No.: AY675557), a hybrid of T. cuspidate and T. baccata. T. yunnanensis is a kind of yew species growing exclusively in Southwestern part of China that contains high taxol in its barks and is one of the major sources for taxol extraction. The cloning of the genes involved in the taxol biosynthetic pathway from T. yunnanensis will be helpful for genetically engineering taxol biosynthetic pathway in T. yunnanensis for improving taxol content in the future. In our earlier work, based on RACE (rapid amplification of cDNA ends)-PCR cloning strategy, we cloned for the first time the TBT cDNA from T. yunnanensis (TyTBT , GenBank Accession No.: AY970522). However, there is no report on the cloning of the genomic DNA of TBT. In this paper, we describe for the first time the cloning of the taxane 2α-O-benzoyltransferase genomic DNAs from T. yunnanensis and T. cuspidata (designated as TcuTBT ).
T. yunnanensis and T. cuspidata plants were provided by Dr. Feng Ming at Fudan University, China. Total DNA was extracted from 1 g leaf materials using cetyltrimethylammonium bromide-based DNA iso- lation methods (Kai et al. 2004 ). The quality and concentration of the extracted DNA were checked by agarose gel electrophoresis and by spectrophotometer (DU-640, Beckman, USA) analysis. The DNA was stored at -20 • C.
Based on the cDNA sequence encoding TyTBT , we designed and synthesized a pare of primers, TBT-F1 (5'-GGCAGTATTGAAGGAGAAGAGAGTC-3') and TBT-R1 (5'-GAGCATACAATAATCAGAAGTACCA-A-3') which were used to amplify the full-length cDNA sequence of TyTBT , to amplify the genomic sequences of TBT genes from T. yunnanensis and T. cuspidata. PCR reaction was performed in a total volume of 50 µL containing 1 µg genomic DNA of T. yunnanensis orT. cuspidata, 10 pmol each of primers, 10 mmol dNTPs, 1 x reaction buffer and 2.5 U Taq polymerase by denaturing the genomic DNA at 94 • C for 4 min followed by 35 cycles of amplification (94 • C for 1 min, 57 • C for 1 min and 72 • C for 2 min) and by 10 min at 72 • C. The amplified product was purified and cloned into pGEM-T vector (Promega, USA), and transformed into E. coli DH5α. Based on the color reaction using Xgal-IPTG System and PCR identification, the positive clones were picked out and sequenced by ABI 377 Sequencer (Perkin-Elmer, USA). The PCR amplification and sequencing were repeated three times.
Genomic DNA sequences were analyzed using software Vector NTI Suite 8.0 (InforMax, Bethesda, MD).
Sequence analysis revealed that TyTBT and Tcu-TBT genes were 1955 bp and 1960 bp, respectively, in length from the mRNA start site to the polyadenylation site. Comparison of the full genomic TyTBT and TcuTBT sequences with the cDNA sequences indicated that both TyTBT and TcuTBT contained only one intron, different from other reported metaboliz-ing enzyme genes in taxol biosynthetic pathway, such as 5-α-taxadienol-10-β-hydroxylase from T. chinensis (GenBank Accession No.: AY519128) and taxoid 2α-hydroxylase from T. chinensis (GenBank Accession No.: AY789508), that contained two introns. The intron of TyTBT was 501 bp from 466 to 966 bp (Fig. 1A) , while that of TcuTBT was 506 bp from 466 to 971 bp (Fig. 1B) , with 5 bp longer than that of TyTBT . Similarity analysis by VectorNTI 8.0 software showed that the two introns had 91% of similarity, with the similarity lower than that between the exons (98%). This indicates that the gene diversity is more on intron sequence than on exons sequence during the course of gene evolution, which was also revealed by analysis of intron sequences of other genes, such as chloroplast trnL (Han et al. 2004) , implying that the lower variation of exons than that of introns may be helpful for maintaining protein function. This is also the first report on the genomic DNA sequence of TBT gene from Taxus. The cloning of the genomic sequences of TBT gene from Taxus will be helpful for further understanding the genomic organization of the TBT gene.
